Bioactive glass-containing hydrogel delivery system for osteogenic differentiation of human dental pulp stem cells.
Osteoconductive hydrogels can be fabricated by incorporating necessary growth factors and bioactive particles or simply utilizing the ability of the hydrogel itself to induce bone regeneration. The osteogenic inductive potential of the bioactive glass microparticles (BG MPs) has been well-studied. However, the role of the hydrogel embedding the BG MPs on the osteogenic differentiation of the encapsulated stem cells has not been well established. Moreover, it has been reported that the dental pulp stem cell (DPSC) has the capability of regenerating the craniofacial bone tissue when receiving the necessary osteogenic signals from the microenvironment. In the current study, we have fabricated a composite hydrogel based on alginate and Matrigel containing BG MPs and evaluated the role of the BG MPs and Matrigel on osteogenic differentiation of the encapsulated DPSCs. Our results confirmed that presence of Matrigel enhances the osteogenic differentiation of the DPSCs regardless of the decrease in elasticity of the hydrogel in presence of the BG MPs. This strategy of modifying the microenvironment can be a promising approach for craniofacial bone tissue engineering.